Classifying higher education institutions by their general education requirements by Holcombe, Elizabeth et al.



























Proposal submitted for the 2020 American Educational Association Annual Meeting 
San Francisco, CA  
CLASSIFYING HIGHER EDUCATION 
Abstract 
General Education (GE) curricula specify requirements, most often fulfilled through coursework, 
that undergraduate students need to satisfy in addition to and often preceding a specialized major 
or program. Due to the decentralized nature of the American higher education system and lack of 
national requirements or guidelines, however, GE requirements vary from one institution to 
another. This exploratory study investigates patterns of GE requirements among a selection of 
154 institutions and determines whether and how institutions could be grouped or classified by 
their GE requirements. Our five-dimension typology is parsimonious and meaningfully 
distinguishes between GE patterns giving us insightful information about the values and goals of 
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Classifying Higher Education Institutions by their General Education Requirements 
1. Objectives or purposes 
General Education (GE) curricula specify requirements, most often fulfilled through 
coursework, that undergraduate students need to satisfy in addition to and often preceding a 
specialized major or program (Warner & Koeppel, 2009). GE is often designed to expose 
students to a breadth of different disciplines and subject areas and can comprise a significant 
proportion of the undergraduate curriculum overall. Due to the decentralized nature of the 
American higher education system and lack of national requirements or guidelines, however, GE 
requirements vary from one institution to another.  
What we know about differences in GE curricula comes largely from anecdote and 
relatively small-scale studies. Comprehensive knowledge about the composition of GE programs 
and their variability across institutional and state lines is difficult to find. The American College 
Catalog Study (Brint, 2013) is perhaps the most comprehensive effort to date to inventory GE 
requirements and compare them across institutions. However, this study only examined four-year 
institutions, oversampled the most selective colleges and universities, and ended in 2011. In that 
time, and indeed over the course of the 2000s, many institutions have reformed their GE 
curricula, and calls for more thoughtful approaches to GE remain (Hart Research Associates, 
2016; Gaston, 2015; Mrig, 2013). A more current and inclusive inventory of GE programs is 
necessary to better understand the composition of GE programs and uncover trends or patterns in 
GE. This exploratory study uses cluster analysis to investigate patterns of GE requirements 
among institutions and determine whether and how institutions could be grouped or classified by 
their GE requirements.  
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2. Perspective(s) or theoretical framework 
Grouping or classifying institutions based on their curricular requirements represents a 
novel way of conceptualizing types of higher education institutions. Institutions of higher 
education are regularly grouped by mission, selectivity, control, size, location, and other 
characteristics. The Carnegie Classification of Institutions of Higher Education, perhaps the best-
known way of classifying institutions of higher education in the United States, actually contains 
several different classifications or typologies (Atlbach, 2015; McCormick & Zhao, 2005; see 
also http://carnegieclassifications.iu.edu). The Basic Classification combines a number of 
different factors (e.g., size and types of degrees offered) to create well known groups like “R1: 
Doctoral Universities – Highest research activity” and “M1: Master's Colleges and Universities – 
Larger programs.” It is only in the two types of “Baccalaureate Colleges” where there is any 
connection to the curriculum, with a distinction between institutions with an “Arts & Sciences 
Focus” and those with “Diverse Fields.” A lesser known classification by Carnegie, the 
Undergraduate Instructional Program Classification, deals a bit more directly with institutional 
curricula, but it focuses on the mix of the arts and sciences and the professions through degree 
production as well as the coexistence of graduate programs (The Carnegie Classification of 
Institutions of Higher Education, n.d.)  
What is lacking from the few existing curricular classifications like these Carnegie 
classifications is any connection to the common intellectual experiences required of nearly all 
undergraduate students on a campus—namely the GE curriculum. One reason that these 
connections may be missing is the lack of a centralized data source about GE curricula or 
curricular requirements more generally, as noted above.  
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3. Data sources, evidence, objects, or materials  
With an aim to remedy this problem and explore current GE requirements, we collected 
and created a GE dataset during the 2017-2018 academic year. Using a stratified random sample 
of National Survey of Student Engagement (NSSE)-participating institutions, we selected a total 
of 154 institutions. Three institutions were randomly selected from each state and Washington, 
DC, except Wyoming which only had one NSSE participating institution. These institutions 
included only four-year schools and all Carnegie classifications applicable to those institutions. 
NSSE institutions were selected so that we can connect GE patterns and classifications to 
measures of student engagement and experience in future analyses. Data collection will, 
depending on funding, expand to all two- and four-year institutions in the near future. 
The data for this study were collected from institutions’ course catalogs and/or their GE 
webpages. Similarly named and focused requirements were grouped, resulting in 15 types of GE 
requirements: Art, Capstone, Critical Thinking, Communication, First-Year Seminar, Foreign 
Language, Global Study/Diversity, History, Humanities, Literature, Physical Health, 
Quantitative Reasoning, Religion/Philosophy/Ethics, Social Science, and Science. To be 
included as a type, at least 15 institutions (10%) needed to have a requirement that fit the 
umbrella label. We also recorded any other requirements that were not captured well by the 15 
common categories of requirements, such as computer literacy, personal finance, and career 
planning.  
4. Methods, techniques, or modes of inquiry 
This exploratory study employed a TwoStep cluster analysis in SPSS (Statistical Package 
for the Social Sciences) to identify how institutions are grouped by their GE requirements. For 
this analysis, 15 GE binary variables were used, indicating whether institutions have the 
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requirement (1=yes) or not (0=no). TwoStep cluster analysis is an exploratory tool designed to 
capture clusters or groupings within a dataset by measuring distance or closeness between people 
(or, in our case, institutions) (Everitt, Landau, & Leese, 2009). This study examined how similar 
institutions were to one another in terms of their GE requirements, clustering institutions with 
similar requirements together.  
While other cluster analyses are restricted to continuous variables (K-Means) or small 
datasets (Hierarchical), TwoStep analysis can produce clusters based on both continuous and 
categorical variables from large datasets (Norusis, 2010). In addition, it can automatically 
determine the optimal number of clusters, as well as allow researchers to manually explore 
different numbers of clusters or limit the maximum numbers of clusters. We used a fit index 
called silhouette to determine the tightness of our cluster values and help evaluate the most 
appropriate number of clusters (Rousseeuw, 1987). 
5. Results and/or substantiated conclusions or warrants for arguments/point of view  
We conducted three cluster analyses. First, we ran a TwoStep analysis using auto-cluster 
to allow SPSS to automatically generate the number of clusters that best fit the data (see Table 
1). Auto-clustering produced 4 distinct clusters based on GE requirements, with an average 
silhouette value of .28. This silhouette value is considered fair and is an acceptable measure of 
the tightness of the clusters. Within each cluster, we looked for common requirements, defining 
“common” as any category that was required by 80% or more of the institutions within the 
cluster. Clusters 1, 2, and 3 were each characterized by requiring 4 shared categories 
(Communications, Quantitative Reasoning, Social Science, and Science), plus anywhere from 
one to three additional categories. We call these clusters “Core Fields Plus….” based on their 
additional requirement/s. Cluster 1 is called Core Fields Plus Humanities, and at 52 institutions, 
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comprises the largest cluster. Cluster 2 is called Core Fields plus Global Study/Diversity, and is 
composed of 40 institutions. Cluster 3 is called Core Fields Plus Art, Religion/Philosophy/Ethics, 
and History, and contains 43 institutions. Cluster 4 differs from the other 3 clusters in that no 
categories were required by any meaningful proportion of institutions. This cluster, with 19 
institutions, seems to be characterized by its lack of common requirements, rather than by shared 
requirements. We thus called Cluster 4 “Few Common Requirements.” Conceptually, Clusters 2 
and 3 seem somewhat similar, in that Art, History, and Religion/Philosophy/Ethics are 
Humanities fields and could count as Humanities requirements.1 We decided to re-run the 
analyses with 3 clusters to see if these clusters might collapse together to form one larger cluster. 
In our second model, we re-ran the analyses and forced the creation of three clusters (see 
Table 2). This model had a slightly lower but similar average silhouette value of .23, which is 
still considered an acceptable value. It appears that Model 2 has not actually resolved the issue 
we noted in Model 1. In Model 2, Cluster 1 is the largest, containing 86 institutions, and is 
characterized by the 4 “core” requirements of Communications, Quantitative Reasoning, Social 
Science, and Science. While technically Humanities has dropped below our 80% threshold, 
nearly 77% of institutions in this Cluster require Humanities. Cluster 2 looks similar to Cluster 3 
from Model 1, in that it requires the 4 core subjects plus Art, History, and 
Religion/Philosophy/Ethics. This cluster contains 48 institutions in Model 2. Cluster 3 is similar 
to Cluster 4 from Model 1; it is comprised of 20 institutions and contains few common 
requirements. In Model 2, then, the distinction between institutions requiring Humanities and 
                                                          
1 While conceptually it might seem to make sense to combine these more specific subjects under the broader 
Humanities category, enough institutions had specific Art, History, or Religion/Philosophy/Ethics requirements that 
we chose to keep these distinct in our categorization scheme. This represents a more faithful interpretation of actual 
General Education requirements than if we combined them under the Humanities category. 
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those requiring History, Art, and Religion/Philosophy/Ethics remains. Lost in this model is a 
cluster reflecting institutions that require Global Study/Diversity. 
We decided to test one additional set of parameters, manually forcing the creation of 5 
clusters for our Model 3. The average silhouette value for Model 3 was .23, similar to our other 
models and still acceptable. Clusters 1, 3, and 4 look similar to the clusters from both other 
models—a “Core Fields Plus Humanities” cluster, a “Core Fields Plus Art, History, 
Religion/Philosophy/Ethics” cluster, and a “Few Common Requirements” cluster. Cluster 5, with 
23 institutions, brings back the Global Study/Diversity requirement but also has Art as a 
requirement. Cluster 2 represents a new grouping, with its member institutions requiring the four 
core fields of Communications, Quantitative Reasoning, Social Science, and Science, as well as 
First Year Seminar.   
Given the similar fit indices of each model, any of our three models could be a good fit 
for our data, statistically speaking. Thus, it makes more sense to select a model based on 
interpretability and usability of the groupings. In particular, the Core Fields + First-Year Seminar 
type found in the five-cluster solution seems meaningfully different than other groups as at most 
38% of institutions in the other groups had first-year seminar requirements versus 100% in the 
Core Fields + First-Year Seminar group. As a result, we currently favor the five-cluster solution. 
6. Scientific or scholarly significance of the study or work 
The current study is important because it offers one of the first ways to group and 
compare institutions by the structure of their GE curricula. Our preferred five-dimension solution 
is parsimonious and meaningfully distinguishes between GE patterns. The groupings allow for 
practitioners to identify institutions similar to their own based on curriculum instead or as well as 
by other categorizations. For researchers, the groupings offer avenues for future research 
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including comparing student experiences and outcomes by curricular groupings as well as 
exploring institutional differences. In our full paper we will begin such work by also examining 
common institutional characteristics by cluster to determine whether institutions that have a 
particular set of GE requirements are similar in other ways, such as their Carnegie classification, 
size, control, location, or selectivity. As seen in Table 4, the five clusters give us an additional 
way to talk about institutional differences. It is interesting to note that the clusters in this study 
do not clearly align with other popular methods of categorizing institutions: Basic Carnegie 
Classification, public versus private control, and Barron’s selectivity. Although there are notable 
markers of alignment, such as large proportions of private institutions in clusters 2 and 4 and an 
equally large proportion of public institutions in cluster 5, there are private and public 
institutions categorized into each of the clusters. This typology of institutional GE requirements 
could give us insightful information about the values and goals of institutions that are not 
communicated through our traditional categorizations. 
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Table 1. Model 1: TwoStep Cluster Analysis Using Auto-Cluster 
 
Cluster 1:  




Cluster 2:  




Cluster 3:  









Critical Thinking 8% 23% 19% 16% 
Communications 100% 90% 95% 63% 
Quantitative Reasoning 96% 93% 93% 53% 
Social Science 98% 95% 91% 0% 
Science 94% 100% 100% 11% 
First Year Seminar 4% 50% 42% 21% 
Foreign Language 29% 13% 35% 0% 
Art 60% 78% 95% 5% 
Global Study/Diversity 21% 85% 40% 26% 
History 12% 40% 95% 16% 
Capstone 15% 5% 14% 32% 
Religion/ Philosophy/Ethics 15% 28% 84% 26% 
Physical Health 19% 25% 33% 5% 
Humanities 90% 50% 12% 5% 
Literature 19% 5% 63% 11% 
 
  
CLASSIFYING HIGHER EDUCATION 
Table 2. Model 2: TwoStep Cluster Analysis with 3 Clusters 
 
Cluster 1:  
Core fields (n=86) 
 
Cluster 2:  








Critical Thinking 14% 19% 15% 
Communications 97% 94% 65% 
Quantitative Reasoning 95% 94% 50% 
Social Science 97% 92% 5% 
Science 98% 100% 10% 
First Year Seminar 21% 46% 20% 
Foreign Language 22% 33% 0% 
Art 70% 90% 5% 
Global Study/Diversity 47% 46% 25% 
History 21% 94% 15% 
Capstone 12% 13% 30% 
Religion/ Philosophy/Ethics 17% 81% 30% 
Physical Health 22% 31% 5% 
Humanities 77% 10% 10% 




CLASSIFYING HIGHER EDUCATION 
































Critical Thinking 8% 30% 18% 16% 17% 
Communications 100% 85% 95% 63% 96% 
Quantitative Reasoning 96% 85% 93% 53% 100% 
Social Science 98% 100% 90% 0% 91% 
Science 94% 100% 100% 11% 100% 
First Year Seminar 2% 100% 38% 21% 17% 
Foreign Language 27% 25% 35% 0% 9% 
Art 56% 65% 95% 5% 100% 
Global Study/Diversity 23% 60% 38% 26% 100% 
History 14% 40% 95% 16% 44% 
Capstone 15% 0% 15% 32% 9% 
Religion/ Philosophy/ Ethics 15% 50% 83% 26% 17% 
Physical Health 17% 10% 35% 5% 39% 
Humanities 87% 35% 13% 5% 65% 
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Table 4. Institutional Characteristics by Cluster (Column %) 
 
Cluster 1: 






























12.8 6.7 5.1 5.9 23.8 
Doctoral-granting/High 
research 
6.4 0.0 2.6 5.9 9.5 
Doctoral-
granting/Professional 
8.5 0.0 10.3 5.9 14.3 
Master’s-granting/Large 
programs 
25.5 20.0 20.5 23.5 19.0 
Master’s-granting/Medium 
programs 
10.6 33.3 25.6 5.9 19.0 
Master’s-granting/Small 
programs 
6.4 6.7 10.3 5.9 4.8 
Baccalaureate-granting/Arts 
& Sciences 
8.5 13.3 10.3 29.4 4.8 
Baccalaureate-
granting/Diverse programs 
12.8 13.3 10.3 17.6 4.8 
Other Carnegie 
classifications 
8.5 6.7 5.1 0.0 0.0 
      
Public 59.6 20.0 38.5 17.6 81.0 
Private 40.4 80.0 61.5 82.4 19.0 
      
Noncompetitive 5.0 13.3 2.8 0.0 5.3 
Less competitive 12.5 26.7 27.8 14.3 31.6 
Competitive 47.5 46.7 50.0 28.6 42.1 
Very competitive 22.5 6.7 11.1 35.7 21.1 
Highly Competitive 10.0 6.7 0.0 14.3 0.0 
Most Competitive 2.5 0.0 8.3 7.1 0.0 
 
 
 
  
 
